558 


Radcliffe Observations 


lvii. 7, 




3 



«w 

o 


S' 


S' 

S' 



s 


s 

/~N 

■<?s 


s 



% 



p§ 



W 



' w/ 


s-/ 


—' 

S —^ 

V W / 




rv 




o 

VO 

vo 

VO 


vo 

VO 

M 



vo 

M 

oo 






© V 

-sf 

JS 


OO 


N 

ct 

vo 



vo 

PH 

Cv 

rs. 


s 

© 



1>H 

Ov 

Ov 

O 

. 

PH 


N 


o 

O 

"Sf- 

CO 

> 




J <5* 

VO 

vO 

VO 

00 

1 

00 


00 


00 

00 

00 

00 


rH 




O 

o 

o 

o 


o 

o 

o 


o 

o 

o 

o 

o 


f—1 

O 



1°: 














ft 


?H 

© 

• r*4 




s P 

ro 

PH 

CO 

CO 

VO 

CO 

: 

yv 

CO 

yv 

CO 

yi 

co 


op 

do 

ts» 

do 

yv 

CSI 

oo 

© 

-S£> 


3 



ri .a 










PH 

pH 

PH 

PH 

e 

ft 

ft 

so 


SP 

PH 
• pH 

HP 



A 

Eft 

^VO 

' ro 

p 

vb 

vo 

'b 

vb 


yv 

PH 

y- 

oo 

VO 

vb 


co 

yv 

V 

Ov 

PH 

VO 

vb 

'-O 

*©> 


© 



!z -4 
, ° 

vr> 

co 

co 

VO 



vo 

co 


CO 

N 

N 

rt- 

O 


rO 



a'S a 


to 

»o 

00 


VO 

Tj* 

r s)- 


00 

M 

o 

vo 



H© 



S ® o 

rt- 




• 

PH 

PH 

CO 


co 


C4 







i o 





• 











be 



cS 

eu 

ft 

o 

O 

o 

PH 


CO 

CO 

VO 


'sj- 

vo 

O 

o 



rt 



VO 



00 


00 

00 

00 


00 

00 

Ov 

Ov 

ft 


• pH 

m 

o 



<1 














© 





o 

N 



co 

vo 

vo 

Ov 


CO 

vO 

-4“ 

oo 

s 

„ 



bJ3<| 

ov 

Ov 

Ov 


t>. 

N 

N 



PH 

00 

o 

Ov 

5^ 

la 

’u 

o 

■p 



® V 

vO 

vr> 

VO 

a 

PH 

00 

00 

r> 


o 

Ov 


vo 

ft 

■Ka 

SO 

SG 

"© 

o 



M ^ 

5 

M . 

CO 

bv 

CO 

bv 

CO 

bv 

* 

y> 

bv 

yf- 

bv 

rf 

bv 

'Sl- 

bv 


ov 

do 

y- 

do 

y 

do 

y 

do 

shs 

6 

& 

c3 

pH 



^<1 

VO 

rf 



00 



VO 


rh 

Ov 

vo 

vo 

00 


pH 

cr 

H 



■gw £. 

i 3 CJ 

co i -1 

o 

o 

PH 

o 

: 

PH 

o 

PH 

o 

o 

o 


ct 

o 

o 

o 

O 

o 

o 

o 


r ts 

*3 



ft 

+ 

+ 

+ 


+ 

+ 

+ 

+ 


+ 

+ 

+■ 

1 

§ 


eg 





















. 

<i 

o 

to 

o 


vo 

o 

tN. 

PH 

# 

VO 

N 

CO 

Ov 




e» 

« 

co VO 


V* 


vo 

VO 

to 

OO 

00 

p 

ro 

vo 

vo 

vO 

fts 

eg 


. 

o 


t>. 


bv 

CO 

CT) 

i>. 


bv 

vb 

PJ 

t^ 

OV 

oo 

W 

pp 


> 

o 

zs 

-p ■+* 

g°a 

S o 

CO 

s ^ 

PH 

PH 

: 

CO 

vo 

rt* 

co 

'sh 

co 


§ 

p 

PH 

o 

PH 

r^. 

VO 

rh 

'sh 

co 






P, O 


PH 

PH 


vo 

VO 

vo 

VO 4 

vO 

Ov 

00 

*H 

PH 

PH 

■st 

VO 

§ 

ft 


o 

£ 

• rH 

t 

O 


VO 

Ov 

OO 

PH 

a 

- a 

03 

q 

o 

N 

o 

N 


Ov 

Ov 

Ov 

PH 

Ov 

PH 

PH 

PH 

■sh 

'Sf- 

£ 

§ 

=0 

sT 

o. 

o 

M 

© 

-P 

nd 


SJ 

p«> 

•g 

* 

0*4-1 ri 

« c l 

P.O 

ofl 

ON 

= C\ 

rn 

n* 

. PH 

CO 

1*2 4 

t>. 

yv 


vo 

bv 

■St- 

Ov 

VO 

vo 

is. 

1 

f=4 

co 

vo 

t^. 

00 

y- 

ct 

VO 

t^ 

M 

O 



H-H 

• l—l 


*K> 

h §ft 


M 


co 

. 

PH 

PH 

PH 


rh 

VO 

PH 

co 

cT 

s 

£ 


r\ 


f—1 

o 

vo 

O 

- 

VO 

to 

ct 

s 

O 

O 

o 

o 


© 


6 

CO § 

CP *S 

1 ® 

+ 

+ 

+ 

1 


1 

1 

1 

a 

1 

+ 

1 

I 

fe! 


<3 

3 



•Sf4 

S Js 

00 

PH 

ro 


VO 

t>. 

PH 

vO 


VO 

PH 

N 


VO 

00 

so 

r—f 



-U «)-l 

Ov 

cj- 

0 


P 

y 

00 

Ov 


Cv 

CO 

pv 

p 

p 



Come 

rected 

R.A. 

“oo 

K 

K 


Hj- 

co 

vb 

CO 


vo 

VO 

vo 

ib 

So 

e 

ft 

© 



HH 

CO 

HH 




CO 

'Sf 


vo 

'sh 

CO 

CJ 

M 

so 

’S 

£ 



s ° 

PH 



O 

PH 

N 

O 


PH 

O 

PH 

O 


i 

xn 



o 

o 

'w' 

+ 

1 

1 


1 

1 

1 

! 


1 

1 

1 

+ 

§ 

g 

fl 
















ft * 

ft 

so 

S 

O 

O 

» ^ 
-P 
eg 
> 
ft 



s 

> 

ftt 

s 

£Z 


$ 






& 


& 

P3 

« 

p4 



© 

D2 



o 

N 

vn 

vo 

Ov 

vo 

CO 

CO 

00 




ov 

CO 

*t»a 

SO 


42 




W 

ct 

N 

vo 

CO 

co 

co 

■sf 


CO 



ot 



o 




34 

N 

to 

LO 

vo 


vo 

VO 

i>H 


o 

I>p 

CO 

vo 

© 

o 


-p 

© 



§ll 

CO 

N 

CO 

O 

o 

CO 

CO 

co 

CO 

N 

CO 


N 

CO 

PH 

vo 

CO 

c4 



P 



02 

ft ct 

Cl 

M 




N 

W 







o 

o 















Eg 


be 




ct 

00 

CO 

VO 

e<j 


_ 

vO 


»_ 

ct 

vo 

to 

§ 


fl 



. 

m io 

co 

co 


rh 



'Sf- 




co 

vo 

© 

8 pp> 


• rH 

£ 

o 



H 

M OV 

a frj 

N 

N 

VO 


PH 


•pj- 



'd' 

's4 

y 

•*w> 

e 


1 


N 

W 


, sh 

, sh 



«S 


'sh 

PH 

vo 


ft 


t ■ H 

* * 


d 

^ r^. 

tv. 

t>p 

t^ 

ts. 

ts 

i>- 

SO 


OO 

00 

00 

OO 

ft 


3 

o 















SO 

ao 



o 
















<0 


© 

PH 
















o 


ft© 

. 



VO 

Ov 

Ov 

VO 

vo 

o 

O 



PH 

N 

CO 

vo 


H 

© 

£ 

o 


Date. 

\d 

C7. t 

^ o 



ct 

N 

CO 

co 

d 

© 


PH 

d 

© 

PH 

M 

OV • 

co n 

H eg 

w 




4*h 



1Z3 







P 


fi 


1-5 



© Royal Astronomical Society 


Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjournals.org/ at East Carolina University on June 28, 2015 




May 1897. 


of Comets. 




o3 S3 S 3 h 

o a -*3 0 o 

al r g-s«§°i^| 

43 $-2 § 

k! ,23 r© &p . 03 ^2 

%% ^.&po-g fee 1 § oa 

© ?-< £ Pi 5j] W)S OJ 

© rO ,22 Q 03 r-' ._< 

o ° Sh O -u O S .+j 

£ f os ”*■§ JS 
g a u § B 3 g 0 .SP' 

B 3 fi !i 6 5lS ^ 

■ © 



© ^ 5 © '*" r v 'Tl £5 • S S d 

j » —! a<rg §.2 g § § § 

o s^o g©«!50-|so6 

^ js § 'S' a a 

^ ... rg 


© 


&J0 

a 


a 

• r“H 

.a 


§ 

© 


o 

x 

-n 

a 

<j 


« 

Pi 

fc* 

a 


a a 

Sg . 

■g a^. 

a p!p3 


<! 

«4 

a 

I 


559 


« o 

58 

*N 


»o 


Ov On 
co in. 
VO O 

In. 00 

d d 
<i <i 

w r 4 

a a 


tN 

00 

o 

00 


ftO 
£3 N 

& 00 

<D m 
r—< x _^ 

© * 
•J?5 

» &c 

JjO 0Q 

£3 
'S - 

ON 

3D _! 

a 00 

0 <N 
.2 W 

a ^ 

a3 

p* a 
a o 

ll 


Ov 


o ^ 

Jj W 

ce vo 

a w 


Ci5 

1 t:- 

< %>o 

a 4 & 

^3 g =3 
5i e6 I—1 

w 


WWW 


p M to <*> 
2- w K *n. 2 


OV w 

K. o 

^f- 


« Q 

to ^ 


ID O 


t>. 

VO 


VO 00 


Cv 

Ov 

■Ov 

N 


N 

b 

b 

b 

+ 

+ 

+ 


+ 


8 

xi 


to 

In 

«■ 


to 

to 

ft 

to 

bv 

N 

b 

►-I 

■'tf- 


■'$■ 

10 


to 

to 

HH 

t-i 

. t-t 

to 

O 

O 

0 

OV 

M 

C4 

w 

M 


© Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjournals.org/ at East Carolina University on June 28, 2015 




1897MNRAS..57..558. 


560 


© 

I 


S3 S 

.2 8r? 

+3 c3 P 

§gp< 

P3 o 


p 

Pj 

£ 

S3 

c? 


Radcliffe Observations of Comets. 



ON C* ON ?? m* 
is t> 0 cn fo 




rj 

! |, 


◄ 

P3 


00 

IM 

M 

ON 

p 

O 

t>. 

5 o 

b 

w 


ON 


b 

<0 

N 


d* 

»o 

CO 

c» 


O 


ON 

m 

0 

t>. 

0» 

N 

CO 

CO 


« 


0 CO 

CO 

VO 

d- 

VO 

0 

0 

00 

OO 

00 

00 

OO 

ON 

ON 


VO 

VO 

0 

O 

c» 

Tf- 

lO 

CO 

CO 

■cf 

W 

N 

OO 

op 

w 

w 

N 

d" 

Vr 

M 

M 

+ 

+ 

+ 

J. 

+ 

+ 

+ 



M 

N 


M 

M 

tM 

O 

Xfl 

CO 

O 

CO 

O 

d- 

VO 

VO 

Tf 

00 

ON 

W 

£>. 

vb 

b 


un 

. (M 

to 

W 

vo 


N 

B 

d" 

VO 

M 

0* 

t>. 

VO 

CO 

m 

10 

to 

H« 

M 

d- 

VO 

d 

ON 

ON 

t-i 

ON 

1 -) 

H-4 

M 

-st- 

d- 


d 3, 
© 

rd . 
■m r-s 

CH^S 
0 | 
rM ® 

c6 ^ 


'S 


+3 ^ 
g* QQ 
© 03 
'TJ 
o3 § 

CD 

Z| 'KS 

02 ■£ 
£-1 
c3 <3 

Co 

<D *<s> 

3 | 

«M S 

° g 

C2 t* 

3 © 

d -g 

sa 

g 0 

© J« 
©^ 

5g« 


PS 


w V-/ w 




^3 S'SL 

H J CO 

© o 

le 5^ 


u 

•H 

O 


d 

o5 

ik 

H 

© 

rd 

+J 

id 

+3 


00 


VO 

On 

00 


►» b 

t-l r© 
© — 

02 
d c& 

.2 2 
s 

t> *i-i 
m G 
© § 

o| 

fc> 

08 

2 © ^ 

'S N ® 

eg © 60 

S ^.d 

2 § rrt 

w Cj 53 

■2 * S 

2 2 © 

I jtfo 

o d § 

0 eg 

o s 


a s 


S 

•fe 

§ 

•■s 

<s 

S3 

5~ 

J 

© 


no<J 
o v 

P £ 


K . 
jSP 

a 

pj 

^ «H "® 

g°S 

«s o 

S’ 

ft 

*4 


On 

d- 

"t>. 

co 

0 d* 

00 


00 

00 

m ^ 
CO 


■4 

f4 


s=f«w 2 

l°f 3 2 

s»« 0 

ft & M 


, cc M 


H S 

Hols 

3 £ . 


LYII. 7 , 


fl 

53 


f-4 

+3 

S3 

© 

© 

o 

© 

ba 

© 

A 

-m 

TS 

S3 

c3 


10 

00 


00 

© 


ick; 
rhe 


M 

c3 

rH 


-5 


1 


1$ 

11 

g 

Sh 

fts 

l—t 

c3 

■M 

P) 



M 



m 






O 




A 

• 




P 

VO 

CO 

O 

OO 


mean 

O 

m 

P 

b 


EQ 

O 



*d 

d 

PS 



m 

• 

00 


© 

a 

-<>o 





Cm 

O 

£ 


fi 


© 

d 

'a . 

t> *-i 
_ ON 
dS CO 
s±s CO 
fts . 

O O 

© $f 
•g 4S 
f? 

X •§ 

«8 

^ S 

Sh 

c3 ^ 

© KfiS 

33 

«m § 

O © 

§f 

•J3 -kj 

S, © 

8 i 
£$■ 
f d 

d © 
»-H rd 

-U 

02 


• *N 

a 

rP 

-a 

• rH 


03 

g 

s 

rO 

o 


© Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjournals.org/ at East Carolina University on June 28, 2015 




18 97MNRAS. .57. .558. 


May 1897. Mr. Denning, Zodiacal- Radiants. 


5 61 


Zodiacal Radiants of FirehoJJ*. By W. F. Denning. 

I have previously pointed out that the majority of large fire¬ 
balls observed move slowly , are directed from radiants in the 
'iwestern half of the shy and in the neighbourhood of the horizon 
{Monthly Notices, vol. liv. pp. 342 and 539). They appear, in fact, 
to form a special class of bodies, and to offer well-marked 
distinctions to the ordinary shower-meteors generally moving 
swiftly from radiants high in the eastern sky. 

To what has been already said on this subject I may now add 
that the majority as well as the most prominent of the fireball 
radiants apparently cluster in a girdle conforming approximately 
with the position of the ecliptic. This is not an inviolable law 
of distribution, for many exceptions to it can be found, but it 
agrees with the weight of the evidence, and much of this is of a 
very suggestive and significant kind. 

There are probably few persons who have occupied themselves 
in the comparison and assortment of well-marked fireball radiants, 
but those who have will remember the brilliant Cancrids of 
January, Sextantids of February (3 Leonids of March, Yirginids 
and Librids of April, Scorpiids and Sagittarids of June, Aquilids, 
Capricornids and Aquarids of July and August, Piscids of 
September, Arietids of October, Taurids of November, and 
Geminids of December. 

I have compiled the following table as representing approxi¬ 
mately the facts observed :— 


r.a. 

Fireball 

Radiants. 


Chief 

Positions. 


o 


O O 


Jan. no Geminids, Canericls 



l 132 + 21 
( 145 + 5 
1148 — 12 

175 + 10 


Feb. 140 Sextantids, Hydrids 


Mar. 170 Sextantids, /3 Leonids 


April 200 Virginids, Librids 




June 260 Scorpiids, Sagittarids 


250 — 20 
269-23 
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